Introduction
Photoperiod regulates the time of birth in rats (Bosc, 1981) and the signal may be via melatonin to coordinate reproductive events with the changes in lighting conditions (Tamarkin et ai, 1985) . Although early studies suggest that the pineal gland and melatonin are not involved in parturition in this species (Mitchell & Yochim, 1970; Nir & Hirschmann, 1980 , such a conclusion would be premature for several reasons. In the rat, birth either precedes the main daily physical activity or follows it depending upon the environmental conditions (Bosc et ai, 1986) . Melatonin is able to entrain the rest-activity cycle in this species (Armstrong & Redman, 1985) and this may contribute indirectly or directly to birth timing. Luteinizing hormone (LH) is able to induce a fall of plasma progesterone leading to premature parturition in late pregnant rats (Gordon & Sherwood, 1982) . Observations (Tigghelaar & Nalbandov, 1975; Nir & Hirschmann, 1980) on LH concentrations in pituitary and serum of intact or pinealectomized pregnant rats, treated or not with melatonin, support another possible mode of action. Adrenalectomy of the mothers alters the time of birth in response to different photoperiods (Bosc & Nicolle, 1980) and complex relationships between pineal, melatonin and adrenal functions may also be implicated. Melatonin affects steroidogenesis in the adrenals (Ogle & Kitay, 1978) and accelerates the re-entrainment of the circadian adrenocortical rhythm (Murakami et ai, 1983) . Inversely, glucocorticosteroids are involved in the down regulation of cyclic AMP (Daya & Joubert, 1984) and in the metabolism of hydroxyindole-O-methyl-transferase (Wong et ai, 1985) in the rat pineal. (Bosc & Nicolle, 1979) . Melatonin To perform the injections at convenient hours, all rats used in this experiment were put under an altered standard photoperiod with lights on from 00:00 to 14:00 h. The first sessions of mating occurred 6 weeks later. As the controls showed the same birth distributions with respect to the light regimen as the corresponding group in Exp. I or others (Bosc, 1981) , all hours were converted into the usual local times; the experimental procedures as well as the results are presented in this way.
Observations and analysis. Observations were performed as previously described (Bosc & Nicolle, 1980) . From Day 22, the rats were checked every 2 h in Exp. I and every hour in Exp. II. The hour preceding the observation of the first young was considered to be the time of birth. Birth rates on Days 22 and 23 of gestation were then compared ( 2 analysis; Vessereau, 1960) ; the interval between birth and a given reference point was also taken into account (analysis of variance; Vessereau, 1960) . In each experiment, the homogeneity of the groups was assessed on the basis of litter size, stillbirth rate and birth weight of live young (weight taken 2-6 h after the end of parturition).
Results

Experiment I
The three groups were homogeneous (P > 005) for litter sizes (mean + s.d., 10-1 ± 3-4), still¬ birth rates (mean 5-8%, range 5-2-6-1%) and the percentage of mothers with stillborn young (mean 28-9%, range 28-3-29-7%). In each group, parturitions were split into two distinct periods separated by a time without births corresponding to the dark phase common to Days 22 and 23 of pregnancy (Fig. 1) . In Group C, 59-4% of the rats delivered during the first period and 40-6% in the second; these percentages were respectively 85-7 and 14-3% in Group FC, and 17-3 and 82-7% in Group BC. This last group differed from Group FC ( < 0001) and Group C (P < 0001), and Group FC differed also from Group C (P < 001). (Fig. 2a) . By compari¬ son, the percentage of deliveries on Days 22 and 23 was different in Group LL (P < 0025): 86-4% of births were clustered in the first period observed on Day 22 and the rest (13-6%) were seen on Day 23 after a break apparently shorter than that in Group C (Fig. 2a) (Fig. 2a, 2b ). In contrast, 42-3% of rats receiving melatonin with a periodicity of 23: 45 h (Group BM) gave birth during the first period located on Day 22 and 57-7% on Day 23 instead of 74-1 and 25-9% respectively in Group BV (P < 0025). When the births observed during the first period were taken into account, the intervals between Day 22, 00:00 h, and birth were not different (P > 0-05); they averaged 16:38 h ( + 3:00 h). This indicated that the first period of births was spread over the same hours and began at about 12:00 h (Fig. 2a, 2b) as in Exp. I (Fig. 1) . However, rats of Groups M and FM tended to deliver earlier than their respective control rats (on average 1:05 h for Groups M and FM compared with Groups V and FV; > 005). In view of the limited number of parturitions observed on Day 23, it was difficult to locate the period of birth on that day in all groups by the analysis of intervals between Day 23, 00:00h, and birth. In Groups V and M, these intervals averaged 8:20h ( > 005); they were greater in Groups C and BV (10:50 h and 10:10 h respectively) and were less in Group BM than in Group C (7:55 ± 3:35 h vs 10:50 ± 1:30 h) (P < 005).
Discussion
These results indicate that exogenous melatonin can modify the time of birth in the rat in a manner analogous to that of photoperiod manipulation. The differences in the distribution of parturitions following the three periodicities of melatonin administration also demonstrate that the efficacy of melatonin depends on the timing of its administration, as already underlined for other reproductive functions (Tamarkin et ai, 1985 Several points arise with regard to the photoperiodic and melatonin responses observed in the two experiments, in particular the variations of birth rate on Days 22 and 23 of pregnancy and the cessation in parturitions which separates those observed on these two days. These differences may be explained by the incompatibility which exists between birth and the main daily activity (Bosc et ai, 1986) and by the entrainment of the latter by the light regimen or by melatonin (Armstrong & Redman, 1985) . Pregnant rats fed adlibitum are normally active during darkness (Bosc et ai, 1986) which corresponds to the nocturnal break in parturitions illustrated by the control groups in the two experiments. As birth cannot be initiated before a given time (12:00 h of Day 22 of gestation in our conditions) it occurs more frequently on Day 22 or on Day 23 depending on whether the daily activity is situated at the beginning of the day or at its end (Bosc et ai, 1986 (Bosc, 1981) when melatonin is secreted (Ozaki et ai, 1976; Wilkinsons ai, 1977; Adler et ai, 1979; Illnerova& Vanêcék, 1980; Ho et ai, 1984) . In our experiments, no toxic effects have been noted for the dams and their litters as has been reported for melatonin implants in rats (Tigghelaar & Nalbandov, 1975; Nir & Hirschmann, 1982) . With melatonin implants, which gave a constant release of the hormone (Murakami et ai, 1983 ), a significant reduction in length of gestation has been observed (Nir & Hirschmann, 1980) , as found here but to a lesser extent in rats in Groups M and FM compared with those in Groups V and FV. In rats in Group BM, melatonin has produced an increase in gestation length. These two types of responses suggest that the clearance of the molecule is sufficiently rapid as to give different effects depending on the time of administration.
Melatonin may be involved in the endocrine control of parturition at several points (see 'Introduction'). However, its role in the control of these photoperiod-dependent functions such as seasonal breeding appears to be that of a synchronizer acting on central nervous rhythm-generating systems (Tamarkin et ai, 1985 
